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THE FOUNDING OF THE WISCONSIN 
ACADEMY OF SCIENCES, ARTS 
AND LETTERS 
_ THE event we are met to commemorate 
was a quiet one in itself. It took place with- 
out noise or pageantry. But none the less, 
in the intellectual history of the people of 
this commonwealth, it was a signal event. 
The founding of the Wisconsin Academy of 
Sciences, Arts and Letters, though quite 
without the paraphernalia of a great event, 
was yet a most distinctive step in the pas- 
sage from the first stage in the intellectual 


evolution of our people into this, the second 


stage. 

The first stage, it is needless to say, was 
that of pioneer development. It began with 
the coming of our forefathers into this 
goodly land between the Great Lake and 
the Great River. The territory was then in 
its virgin state, tenanted by the wild life 
that had taken possession of it on the re- 
treat of the Great Ice Invasion. This first 
stage was a period of pioneer struggle and 
this struggle almost necessarily delayed 
certain forms of scientific and cultural de- 
velopment. This pioneer stage continued 
not only until the virgin prairies, the wild 
meadows, the park-like groves, and the 
trackless forests of Wisconsin had been re- 
placed by cultivated fields, comfortable 
dwellings and prosperous towns, but until 
all these had been bound together by a net- 
work of roadways and railways that united 
the whole into an intercommunicating co- 
operative community ready to enter upon a 
common organized career in pursuit of its 
higher interests. 

The second stage could really begin only 
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when the conditions were thus ripe for 
unified efforts to develop the higher in- 
tellectual, ethical and esthetic interests of 
the community. I think you will agree 
with me that no step toward this higher 
evolution could be more fundamental than 
the beginning of a concerted endeavor to 
search out rigorously, to test and to make 
known the basal truths that conditioned the 
lives of the Wisconsin people: our habitat, 
the native life of the land, our material in- 
heritances, our climatic and other physical 
surroundings, our social and moral condi- 
tions, our political institutions, as well as 
the arts and the literatures that made it 
possible to use these most effectually. I do 
not think that the partiality of the occasion 
leads us beyond the realities, when we re- 
gard the founding of the academy as at 
least the most representative step in this 
new development. It was of course by no 
means the only step, nor was it the pioneer 
step in the transition from primitive con- 
ditions to the more mature civilization to 
which the state has since attained; for, in 
addition to the effective work of the schools 
and the churches, which had taken on 
broader aspects and become more efficient 
as the passing of primitive conditions per- 
mitted, the State Historical Society, the 
State Agricultural Society, the State Teach- 
ers’ Association, and other organizations 
had already taken up their special tasks 
and had become effective agencies of prog- 
ress; but, none the less, the founding of 
_ the academy was the most representative 
event in the turn to the new order of 
things, for, better than any other single 
event, it typified the coming of a higher 
order of endeavor, in that its distinctive 
feature was cooperative research for the 
common good, and this, I think you will 
agree, is the most basal and truest index of 
real progress. 
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The movement furthermore was a com- 
prehensive one, and altruistic; it was unre- 
lated to special interests. It was entered 
upon spontaneously in full realization of 
the sacrificial labors that would be neces- 
sary to make the enterprise a real success. 
And so, in its high purpose and in its sac- 
rificial spirit, this coming together, fifty 
years ago, of good men from all parts of 
the state to found an academy whose chief 
purpose was to facilitate a concerted search 
for truth for the common good, stands forth 
as an altogether signal event in the intel- 
lectual development of our people. 


THE PIONEER PREPARATORY STAGE 


But before we pass on to review with 
gratitude and appreciation the work of the 
founders of the academy, let us pay a pass- 
ing word of respect to the pioneers who 
paved the way for the later era. Let us 
also not altogether pass in silence the native 
conditions which became our inheritance 
and which contributed more than perhaps 
we realize to what Wisconsin now is and is 
likely to be. 

To one who saw the primitive wildness of 
this region as it was vanishing and who 
played his little part in the early struggle 
to réplace the unbroken sod with cultivated 
land, it is a pleasure to reeall this early 
epoch and all that it meant to the founders 
of the state. The primitive wildness had a 
charm which no one who saw it can easily 
forget, and the struggle with this wildness, 
strenuous as it was, had in it such an im- 
perative call for personal resourcefulness 
and such a toughening of physical and 
mental] fiber as one would not wish to have 
escaped. It brought its hard lessons of 
self-dependence, of adaptation, of courage 
and of tenacity. It would be a pleasure to 
dwell at length upon the primitive aspects 
of Wisconsin clothed in the charm of its 
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untouched nativity, but I must confine my- 
self to that one phase which stimulated 
some of the special intellectual activities 
which led up to the event we celebrate. 

Virgin Wisconsin was a Paradise for the 
naturalist. Its situation gave it rare ad- 
vantages. Its latitude placed it in the mid- 
sone of the teeming life that migrated an- 
nually between the high north and the 
genial south, while its longitude placed it in 
a peculiarly rich tract of that zone. The 
great lake on its eastern border served as a 
broad blunt wedge which parted the mi- 
grating host into two great divisions: on 
the one hand, the forest lovers who sought 
the wooded regions of the northeast in sum- 
mer and the like regions of the southeast 
in winter; on the other hand, the prairie 
lovers who preferred the great open plains. 
Between these there was a middle zone and 
a middle host formed in part of the overlap 
of the two other hosts, but in part also of 
those species which distinctly preferred the 
border tract of ‘‘openings,’’ the parks of 
interspersed prairie, meadow and wood- 
land, lying between the great forests and 
the great plains. The southern and western 
part of Wisconsin was one of the most 
charming sections of this great border tract 
of natural parks. Through this parkway 
there swept northward each spring and 
southward each fall a mixed multitude of 
winged life that now, in its depleted state, 
seems really incredible. The great woods of 
the north and northeast, with Lake Su- 
perior in their rear, tended to shunt this 
host to the northwest and caused congestion 
on their front. If I were to try to tell you 
in specific terms of the richness and variety 
of life in springtime, as I remember it, I 
fear you would feel impelled to call into 
service the famous mot of Von Buch: ‘‘I 
am glad you saw that; for if I had seen it, 
I would not have believed it.’’ 
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Out of the irresistible attractions of the 
native life of the air, the woodlands, the 
grove-encircled prairies, the meadows, the 
marshes, the limpid streams, and the charm- 
ing lakes of Wisconsin, there grew the first 
notable stage of spontaneous scientific ac- 
tivity, the stage of the enthusiastic natural- 
ist. It was quite in the natural order of 
things that where personal conditions fav- 
ored, as among surveyors like Lapham and 
among doctors of wide country practise 
like Hoy, there should arise enthusiastic 
students of the rich fauna and the flora of 
the region, as also of the land that lay be- 
neath and of the sky that hung overhead. 
This stage of naturalistic enthusiasm 
reached its climax somewhat before the gen- 


eral conditions in the state were ripe for 


the founding of the academy; and so the 
pioneer naturalists of Wisconsin, particu- 
larly Lapham and Hoy, may be regarded as 
the forefathers of the academy quite as 
truly as its founders. Though the natural- 
ist stage had already somewhat declined 
when the time for the inauguration of the 
academy had come, it was a very essential 
preliminary to the founding of the acad- 
emy. 
THE IMMEDIATE PRE-PERIOD OF PREPARATION 
The thirties, the forties and the early 
fifties of the lust century were eminently 
pioneer days. With the ’sixties came the 
Civil War, and with the mid-sixties, its 
close. It left the natural aftermath of war, 
diverse currents and counter currents of 
thought and feeling setting in devious di- 
rections—on the one hand, a desire for 
peace and rest, for cessation of serious 
thought, for physical, mental and even 
moral relaxation; on the other hand, when 
these first desires were in some measure 


satisfied, a resumption of the tension that 


had become habitual in the war, a new im- 
pulse to tenacious pursuit, a new will to 
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victory. The larger vision that came with 
the wider interests and experiences of the 
war, visions of that which was national 
rather than personal, entered into the new 
mental attitude. The man whose pre-war 
thoughts had centered on his farm, his 
town, or his county, had been forced to 
dwell on his state and his country at large 
and he could not permanently shrink back 
to his former limitations of interest. The 
man who had marched shoulder to shoulder 
could not well relapse into personal isola- 
tion. And so the half decade following the 
war became the generative period of these 
broader views and those generous instincts 
of coordination that led to the organization 
of a common effort for the intellectual de- 
velopment of the state. This was the im- 
mediate pre-period of the founding of the 
academy. | 

_ THE FORMAL FOUNDING OF THE ACADEMY 

- During this half-decade, voluntary or- 
ganizations were formed here and there for 
the promotion of science and for personal 
culture, and some futile efforts of a more 
general order were made, all of which were 
more or less tributary to the coming gen- 
eral movement. Encouraged by ‘these 
symptoms of readiness, Dr. J. W. Hoyt, 
secretary of the State Agricultural Society, 
worked out a comprehensive scheme for a 
State Academy.: He sent printed copies of 
this to such citizens of the state as were 


thought to be interested in such a move- 


ment, whether or not they were likely to be 
able to engage in research or to make con- 
tributions to any phase of science, arts, or 
letters. He also proposed that a convention 
be called to organize such an academy. The 
proposals met with a cordial response and 
a special call for the proposed convention 


was issued bearing the signatures of 105 


representative men of various callings and 
intellectual interests. In explanation of 
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my presence here to-day and my effort to 
serve you as requested by your president, 
I may be permitted to say that my name 
formed the tail end of the list, and that is 
perhaps why ‘‘the rider of the pale horse’’ 
has thus far overlooked me in his frequent 
and fateful visitations. If he shall con- 
tinue to feel that the vanishing end of the 
long list is too immaterial to require any 
notice on his part, his good judgment will 
meet with my most hearty concurrence, 

The convention met on February 16, 
1870, and proceeded with great unanimity 
to organize the Wisconsin Academy of Sci- 
ences, Arts and Letters. A constitution 
was adopted, officers eleeted, provision made 
for incorporation and for the other re- 
quirements of a new organization. The 
constitution provided for three depart- 
ments, embracing respectively the sciences, 
the arts and letters. Only the first of these 
was organized at the initial meeting, but a 
fuller organization was effected during the 
ensuing year. 

The general purpose of the academy was 
declared to be the encouragement of in- 
vestigation and the dissemination of correct 
views of the various phases of science, lit- 
erature and the arts. The special purposes 
of the Department of the Sciences were de- 
clared to be general scientific research, a 
progressive and thorough scientific survey 
of the state under the direction of the offi- 
cers of the academy, the formation of a 
scientific museum, and the diffusion of 
knowledge by the publication of original 
contributions to science; that of the De- 
partment of Arts to be the advancement 
of the useful arts through the application 
of science and the encouragement of orig- 
inal invention; the encouragement of the 
fine arts and the improvement of the pub- 
lic taste by original contributions to art and 
by the formation of an art museum ; that of 
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the Department of Letters to be the en- 
couragement of philological and historical 
research, the improvement of the English 
language, the collection and preservation of 
historic records, and the formation of a 
general library. 

Thus took place, fifty years ago, the 
formal founding of the academy. 


THE SUBSTANTIAL ESTABLISHMENT OF THE 
ACADEMY 

As already implied, this formal inaugu- 
ration of the academy represented rather 
the ideals and aspirations of those who 
gave it countenance, than a substantial 
banding together of real workers in science 
or scholarship. It is unnecessary to say 
that the future of the academy as a vital 
working institution depended almost wholly 
upon the persistent and sacrificial endeav- 
ors of men personally devoted to research 
and to culture. Scarcely a dozen of those 
who signed the eall for the convention were 
productive workers in any of the fields em- 
braced within ‘the purposes of the academy. 
The more comprehensive clientele sought 
for the academy at the outset was altogether 
laudable and the sympathy and encourage- 
ment of this larger body were very helpful, 
but I assume that you who now form the 
working members of the academy and are 
to hand it on to the next generation, care 
most to learn who were the real leaders in 
giving working vitality to the academy in 
those earliest days, all the more so because 
certain vital phases of this essential feature 
of the enterprise linger only in vanishing 
impressions and fading memories and will 
soon be lost if not now recorded. 

The important part played by Dr. Hoyt 
in planning so broadly and in urging so 
successfully the initial steps, has already 
been indicated. This service was recognized 
by choosing him first president of the acad- 
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emy. He was thus enabled to round out 
the formal organization of the academy on 
the comprehensive plan adopted. He had 
the merit of assiduity in calling into activ- 
ity the latent as well as active talent avail- 
able in the state at the time. Though not 
a special worker in any line of research, 
his intellectual sympathies were wide, his 
aspirations were high; his dream for the 
academy was ambitious. 

The working nucleus of the academy at 
the start was the group of enthusiastic nat- 
uralists who had grown up under the stim- 
ulus of the pioneer conditions. Among 
these I beg to include those who studied the 


strata beneath and the sky above, as well — 


as those devoted to the plants and animals 
that tenanted the surface. Foremost among 
these, by common consent, was Dr. I. A. 
Lapham, of Milwaukee, then already a vet- 
eran scientist. By profession a civil engi- 
neer, he had become at an early day a 
faithful collector, observer and recorder of 
natural phenomena in nearly all leading 
lines from bed-rock to sky. He was at once 
a botanist, a zoologist, an archeologist, a 
geologist and a meteorologist. He was a 


distinguished example of the best order of | 


the old school of all-round students of nat- 
ural science. Probably we owe to Dr. Lap- 
ham, more than to any other single indi- 
vidual, the establishment of our Weather 
Service. He served as the first general see- 
retary of the academy. , 
Searcely less active and influential in 


giving vitality to the academy at the start 


was Dr. H. P. Hoy, of Racine, an intimate 
friend and coworker of Lapham’s in early 
naturalistic work. He had already become 
a veteran student of birds, insects and 
fishes, and was also an enthusiastic collector 
of plants and of fossils from the ancient 
erinoid fields of Racine. He was also an 
eager student of the relics of aboriginal 
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life. Lapham was quiet and modestly dem- 
onstrative, but Dr. Hoy so bubbled over 
with enthusiasm that ‘he easily set the pace 
in demonstrative interest. He was chosen 
as the second president of the academy. Dr. 
J. G. Knapp, of Madison, was a frequent 
contributor in several naturalistic lines, as 


-was also Dr. Engelmann, of Milwaukee, 


but the former soon moved from the state 
and the latter was removed by death. 

In the physical sciences, Dr. John E. 
Davies, of the state university, was at first 
perhaps the leading contributor, with Dr. 
J. H. Eaton, of Beloit, and Drs. R. Z. 
Mason and J. C. Foye, of Appleton, as al- 
most equally active coworkers. Dr. Eaton 
was perhaps the only original member of 
the academy who had any notable academic 
training in technical research. A graduate 
of Amherst, he had won a Ph.D. at Got- 
tingen by his researches on the compounds 
of manganese. 

In the field of political economy and so- 
cial science, at the outset, advancement was 
sought more by rational discussion than by 
rigorous determinations of basal data; and 
so there was more general participation in 
the discussions than in the more specific 
sciences. The most active leaders were 
President A. L. Chapin, of Beloit (chosen 
third president of the academy), President 
G. M. Steele, of Appleton, Superintendent 
Samuel Fallows, the Reverend Charles 
Caverno, Professor A. O. Wright, and later 
President John Bascom, Reverend Dr. Hol- 
land and others. 

Though not active at the very outset, Dr. 
Wm. F. Allen, of the state university, soon 
began a memorable series of papers replete 
with specific historical research. These set 
a high standard of true original investiga- 
tion in humanistic lines. From his schol- 
arly papers some of us caught our first real- 
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izing sense of what constitutes original re- 
search in history. 

Dr. Feuling, of the state university, was 
at the start a rather lonesome leader in 
philological research, but the fewness of 
workers in this line was offset by the qual- 
ity of the papers offered. 

An attempt was made to give speculative 
philosophy a distinct place in the work of 
the academy under the leadership of Dr. S. 
H. Carpenter, of the university, but the 
effort scarcely survived his early death. 

Diversity and picturesqueness were given 
to the heavier parts of the program by the 
sprightly literary contributions of the in- 
imitable Dr. Butler. 

EARLIER AND LATER TRENDS OF THE ACADEMY 

As already noted, the formal organization 
of the academy was distinetly broad, and 
there was a general desire and a definite 
effort to preserve an appreciative and bal- 
anced attitude toward all phases of research 
and of culture. None the less almost in- 
evitably distinct trends disclosed themselves 
almost from the start, and new trends ap- 
peared in close succession, partly due to 
the new men that came to the state, and 
partly to the development of young talent 
within it. Of the papers presented during 
the first two years, 35 per cent. related to 
geological subjects, 23 per cent. to biolog- 
ical, 17 per cent. to physical and mathe- 
matical science, 15 per cent. to political and 
sociological subjects, and the remaining 10 
per cent. to historical and philological sub- 
jects or to topics not readily classified. A 
distinet geological trend at the outset is 
thus disclosed and the preponderance grew 
for a time. This special activity was due 
partly to charter members, particularly 
Lapham, Eaton and Chamberlin, but also, 
in a quite notable degree, to the advent of 
Professor R. D. Irving, who came to the 
state in the year following the founding of 
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the academy. He came with excellent train- 
ing and the advantage of some field work, 
and at once took an active part in leading 
geological inquiry along sound scientific 
lines. Irving was chosen fourth president 
of the academy. ‘Two years later a syste- 
matic Geological Survey was instituted by 
the state, largely through the influence of 
members of the academy, and this not only 
gave unusual opportunities for productive- 
ness in this line, but helped to develop 
young talent that made itself felt in the 
later activities of the academy. 

Soon after the founding of the academy, 
the great movement toward a higher order 
of things in agricultural science and prac- 
tise began and at first was most definitely 
represented by the chemical work of Pro- 
fessor W. W. Daniells. The developments 
in agriculture were more closely connected 
with the State Agricultural Society and 
particularly with the state university than 
with the academy, but the academy claims 
some little merit for this most signal devel- 
opment. 

About the same time also Major Nico- 
demus and Captain Nader took the lead -in 
developing interest in engineering themes 
by notable and stimulating discussions. 

_ There has been occasion to lay emphasis 
on the type of study of plants and animals, 
most familiarly known as natural history, 
which prevailed at the founding of the 
academy and in the preceding pioneer stage. 
The career of the academy was scarcely 
more than under way before this began to 
give place to modern biological inquiries, 
and this led on to those important ecolog- 
ical and other studies that characterized 
the later official surveys and that mean 
so much to the intellectual and material 
welfare of the people of the state. This was 
perhaps the most notable change of trend 
in the intimate work of the academy. It 
was led by a young man who came to the 
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state in the fifth year of the academy and 
has given the academy one of its most pro- 
longed and valued series of papers. Then 
a young man, we now delight to honor and 
revere him as president at once of the acad- 
emy and of our state university, President 
Birge. A systematic phase in this modern 
departure was a little later admirably illus- 
trated by the important contributions of 
Professor and Mrs. Peckham. 

By the end of the first decade of the 
academy’s life, it had undergone further 
changes and had taken on much more dis- 
tinct diversity. It thus began the better to 
represent the varied intellectual develop- 
ment which the state was rapidly coming 
to enjoy, and which it has more fully real- 
ized in these later years. 

By the end of the second decade the di- 
vergencies toward the later phases of the 
academy became still more marked. The 
distinctions of departments, that were 
rather formally defined at the outset, began 
to fade away, while the departments them- 
selves grew more divergent. A more cos- 
mopolitan spirit arose which made less of 
subjects and more of method and real in- 
tellectual advance. The formative period 
was being merged into what now seems to 
a founder ‘‘the Golden Era’’ of the acad- 
emy. Doubtless intrinsically, it was no 
better than later stages—perhaps not so 
good—but these are the days of relativity 
and to one who felt the struggle and the 
weakness of the start, it seemed golden. 

With it there came rapid changes in the 
personnel, The veteran naturalists passed 
away and other losses were many and grave. 
But the chief changes came from two other 
sources. The educational institutions of 
the state were rapidly developing in re- 
search lines and there came to the state 
many able men, well equipped and produc- 
tive. It would be easy to begin the list— 
for there was Trelease and the lamented 
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Barnes—and to go on at length, but where 
could I end it? Besides, it is not my func- 
tion to deploy the Golden Age of the acad- 
emy, but merely its founding. The other 
source of change came even closer to the 
hearts of the founders, the coming of choice 
youth of the state into productive member- 
ship in the academy, the children of the 
academy. They were equally and perhaps 
more the children of the educational insti- 
tutions of the state, but we claim them as 
children of the academy none the less. 
Very notable among these was President 
Van Hise, who rapidly rose to leadership 
in the state, in the nation and beyond. It 
would be a delight to name many others, 
but how could the parental affection of a 
founder permit him to stop short of naming 
all the children of the academy? The di- 
lemma is in itself evidence that the forma- 
tive stage of the academy had already 
passed away. The founding of the academy 
had really taken place. 


THomas CHROWDER CHAMBERLIN 
UNIVERSITY OF CHICAGO 


SCIENTIFIC EVENTS 


‘AITOFF’S EQUAL-AREA PROJECTION OF THE 


SPHERE 


A progecTion of the whole sphere on an 
equivalent or equak area system devised by 


SCIENCE 


[N. Vou. LIZ. No, 1331. 


Aitoff, has just been issued by the U. S. 
Coast and Geodetic Survey, size 11 inches, 
price, 15 cents. 

The sphere is represented within an ellipse 
with major axis twice the minor axis. No 
shoreline has been included since it is in- 
tended primarily for the plotting of the stars 
in astronomical work, its value for this kind 
of work being suggested by Professor Ben- 
jamin Boss, of the Dudley Observatory, 
Albany, N. Y. 

The projection is bounded by an ellipse 
similar to that which is used in Mollweide’s 
equal area projection but, since the parallels 
are curved lines, the distortion in the polar 
regions is less in evidence. The net-work of 
meridians and parallels is obtained by the 
orthogonal or perpendicular projection of a 
Lambert meridional equal area hemisphere 
upon a plane making an angle of 60° to the 
plane of the original. 

The fact that it is an equivalent or equal 
area projection combined with the fact that 
the celestial sphere is represented in one 
continuous map, will show at a glance the 
relative frequency of stars in the different 
regions of the expanse of the heavens. As 
constructed the radius of the sphere to be 
projected is taken as a decimeter so that the 
graticule has a very convenient size for gen- 
eral use. 

As used for a map of the world, this pro- 
jection is well adapted to replace the Mercator 
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projection in atlases of physical geography or 
for statistical purposes and has the advantage 
over Mollweide’s in that its representation of 
the shape of countries far east and west of 
the central meridian is not so distorted be- 
cause meridians and parallels are not so 
oblique to one another. 

By employing the meridian of Greenwich 
as a central meridian, the continental masses 
can be mapped where the projection is at its 
best and the greater distortion transferred to 
the Pacific Ocean. 


RETIREMENT OF CIVIL SERVICE 
EMPLOYEES 

THE act providing for the retirement of civil 
service employees is now effective. It applies 
to employees who have been in the classified 
service 15 or more years and who have reached 
the age of 70 years (65 years in the case of 
mechanics). Employees eligible for retirement 
are divided into six classes depending on length 
of service, and the maximum and minimum 
annuities in each class are specified by law, 
being contingent on the average annual basic 
salary for the last 10 years of service. The 
classes, maximum rates and annuities are as 
follows: 


A, Service, 30 years or more; annuity, 60 per 
cent, of salary; maximum, $720; minimum, $360. 

B. Service, 27 years; annuity, 54 per cent. of 
salary; maximum, $648; minimum, $324, 

C. Service, 24 years; annuity, 48 per cent. of 
salary; maximum, $576; minimum, $288. 

D. Service, 21 years; annuity, 42 per cent. of 
salary; maximum, $504; minimum, $252. 

E. Service, 18 years; annuity, 36 per cent. of 
salary; maximum, $432; minimum, $216. 

F. Service, 15 years; annuity, 30 per cent, of 
salary; maximum, $360; minimum, $180. 

Employees to whom the retirement provisions of 
the act apply shall, within 90 days of the passage 
of the act or within 90 days after reaching the re- 
tirement age, be automatically separated from the 
service. In cases where the responsible adminis- 
trative officers certify to the Civil Service Com- 
mission that employees who have reached the re- 
tirement age but by reason of efficiency and will- 
ingness to remain may be advantageously continued 
in the public service, such employees may be re- 
tained for successive terms of two years. 
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Beginning with August 1, 1920, there will be 
withheld each month 23 per cent. of the basic sal- 
ary of each employee in the classified service. 


THE MEYER MEMORIAL MEDAL‘ 


Frank N. Meyer was an agricultural ex- 
plorer in the Office of Foreign Seed and Plant 
Introduction, Bureau of Plant Industry, U. S. 
Department of Agriculture. For thirteen years 
he searched through China, Turkestan and 
other parts of Asia, for plants which might 


be valued additions to American agriculture © 


and horticulture. When he lost his life on 
the Yangtze River in 1918,* he left a bequest 
of a thousand dollars to the staff of the Wash- 
ington Office. The individuals of the Office 
have put the bequest into a permanent tribute 
to his memory, in the shape of a medal, de- 
signed by Theodore Spicer-Simson, which is 
to be awarded for distinctive service in plant 
introduction. The awards are to be made by 


the Council of the American Genetic Asso- . 


ciation. 

The first award was made on May 3, 1920, 
when the medal was presented to Mr. Barbour 
Lathrop. Dr. David Fairchild, in behalf of 
the Council, presented the medal. Mr. Lath- 
rop had a large part in the founding of the 
Office of Foreign Seed and Plant Intro- 
duction, and has been intimately connected 
with it since. He and Dr. Fairchild com- 
prised one of the first exploration expeditions, 
and visited the West Indies, South America, 
Europe, Egypt, India, Ceylon and the East 
Indies. Many introductions now growing in 
this country were secured on this and subse- 
quent trips which Mr. Lathrop conducted and 
financed. The first seed of the Egyptian 
cotton, the culture of which now amounts to 
$20,000,000 a year in Arizona, was brought in 
by them. The tropical mangos, now an in- 
dustry in Florida; the Persian Gulf dates, 
peculiarly successful in the Imperial Valley; 
Sumatra wrapper tobacco, now famous in 
Connecticut; the first large collection of 
Japanese flowering cherries; Rhodes grass, 
which has been called the timothy of the 


1 From the Proceedings of the Washington Acad- 
emy of Sciences. 
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South; and varieties of soy beans and the 
oriental timber and edible bamboos of Japan, 
which are now represented by groves in 
various parts of the south, were also secured. 


HONORARY DEGREES AT YALE UNIVERSITY 


At the recent commencement of Yale Uni- 
versity the degree of doctor of science was 
conferred on Dr. H. P. Armsby and the 
degree of master of arts on Dr. William Dar- 
rach, Professor H. E. Hawkes and Mr. E. W. 
Nelson. In conferring these degrees President 
Hadley said: 


Henry Prentiss ARMSBY: A graduate of the 
Sheffield Scientific Schoo] in 1874, specializing in 
chemistry; doctor of philosophy at Yale, 1879; 
for several years he was associated with that ad- 
mirable institution, the Connecticut Agricultural 
Experiment Station. He has been a teacher in 
various universities; he is a leading authority on 
animal nutrition at Pennsylvania State College. 
He is now director of the Institute of Animal Nu- 
trition at Pennsylvania State College. After the 
signing of the armistice, he was chosen to go 
abroad in the commission concerned with food 
problems in Europe. His career has been a multi- 
tudinous blessing. 

DarracH: Was graduated from Yale 
- College in 1897; member of Phi Beta Kappa; took 
the degree of M.A. and M.D. at Columbia; is now 
dean of the medical faculty at the College of Physi- 
cians and Surgeons. He was attached to Base Hos- 
pital No. 2, with commission as captain, and sailed 
for France in May, 1917; was advanced to the 
rank of colonel in 1919, and became senior con- 
sultant in surgery at headquarters. His publica- 
tions in scientific research are important. He is a 
surgeon, a scholar, a teacher and a patriot. 

HerBerT EDWIN HAwKEs: B.A., Yale, 1896; 
Ph.D., 1900; like many of his classmates, Dr. 
Hawkes became a.member of the Yale faculty, and 
taught mathematics for twelve years. In 1910 he 
was called to Columbia as professor; he was such a 
conspicuous success in administration that he was 
made dean of the college. He is the author of 
books in his chosen field, but his chief distinction 
is a worker of miracles—he has made hundreds of 
young men love mathematics. Perhaps they would 
not love mathematics so much if they did not love 
him even more. A living force in education. 

EpWARD WILLIAM NELSON: A distinguished nat- 
uralist and one of the first ornithologists in the 
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world. He has been on scientific expeditions in 
the Arctic and Torrid Zones, and is at home every- 
where. He was in Alaska in 1877, with the ex- 
pedition in search of the Jeanette in 1881, and has 
spent many years of scientific conquest in Mexico. 
He has published authoritative monographs on the 
birds of Bering Sea and on the squirrels of Cen- 
tral America. He is chief of the Biological Sur- 
vey in the U. 8. Department of Agriculture. Dur- 
ing the war, he was constantly employed, and he 
discovered the best method of ridding the trenches 
of undesirable visitors; thus making the study of 
natural history contributory to social science. He 
leaves for Alaska to-day. 

The degree of doctor of laws was conferred 
on Sir Auckland Campbell Geddes, member of 
British Parliament, formerly professor of 
anatomy, British ambassador to the United 
States. 


SCIENTIFIC NOTES AND NEWS 


Tue Albert medal of the Royal Society of 
Arts has been awarded to Dr. A. A. Michelson, 
professor of physics in the University of Chi- 
cago. 

Dr. Epgar F. Situ, retiring provost of the 
University of Pennsylvania, after conferring 
degrees and giving the commencement address, 
received from Dr. William Pepper, dean of the 
medical school, the doctorate of medicine, con- 
ferred at the special request of the faculty of 
the school of medicine. 


Harvarp University has conferred its doc- 
torate of science on Dr. W. W. Keen, of Phila- 
delphia, and Dr. H. M. Biggs, of New York. 


THE doctorate of science has been conferred 
by Tufts College on Dr. Arthur B. Lamb, pro- 
fessor of chemistry at Harvard University. 


THE degree of master of science was con- 
ferred on Major Edward Hall Bowie, fore- 
easter, U. S. Weather Bureau, at the com- 
mencement of St. John’s College. 


THE semi-centennial celebration of Iowa 
State College was held in connection with 
commencement in June this year, having been 
delayed nearly two years on account of the 
war. Four hundred and thirty-five degrees 
were awarded. No honorary degrees had been 
given in recent years. Thirteen were conferred 
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in connection with the semi-centennial cele- 
bration, as follows: Doctor of Science to J. C. 


Arthur, Purdue University; Alfred Atkinson, 


Montana Agricultural College; Carleton Roy 
Ball, Washington, D. C.; Isabel Bevier, Uni- 
versity of Illinois; Eugene Davenport, Uni- 
versity of Illinois; A. S. Hitchcock, Washing- 
ton, D. C.; L. S. Klinck, University of Brit- 
ish Columbia; John R. Mohler, Washington, 
D. C.; Wilmon Newell, Gainesville, Fla.; R. 
A. Oakley, Washington, D. C. Doctor of 
Engineering to W. C, Armstrong, St. Paul, 
Minn.; A. P. Davis, Washington, D. C.; 
Thomas L. Smith, Milwaukee, Wis. 


Masor GenerAL WILLIAM G. Gorcas, former 
surgeon-general of the United States Army, 
has been obliged to abandon his mission to 
West Africa, where he was going to investi- 
gate sanitary conditions. Other members of 
the party, headed by Brigadier General Robert 
FE. Noble, U. S. Army, will proceed thither on 
June 30. General Gorgas recently suffered in 
London a stroke of apoplexy, which affected 
the left side. His condition is still serious 
and it is planned that he shall return to the 
United States when he is able to travel. 


In its account of the Imperial Entomolog- 
ical Conference held in London from June 1 
to 11 Nature says: “ Much gratification was 
felt and expressed at the presence for the first 
two days of Dr. L. O. Howard, entomologist 
of the U. S. Department of Agriculture. His 
brief, pointed remarks at some of the dis- 
cussions were much appreciated; he deplored 
some recent attempts to destroy ‘entomol- 
ogy’ as a specific economic subject by dividing 
its subject-matter between ‘ parasitology’ and 
‘ phytopathology.’ ” 


Dr. C. G. Aspot, assistant secretary of the 
Smithsonian Institution, has gone to Arizona 
to supervise the setting up of a solar observ- 
ing station in the Haqua Hala Mountains. 


Proressor Lewis Knupson, of the College 
of Agriculture, has returned to Ithaca after a 
stay of several months in France and Spain. 
At the request of the Spanish government he 
visited Madrid and Barcelona, at the Natural 
Museum of Science he organized a depart- 
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ment of plant physiology and gave a course of 
lectures and conducted a laboratory. 


BricgapieR GENERAL M. T. Finney, Colonel 
John B. Walker and Lieutenant Colonels 
Robert H. Ivy and Murray S. Danforth, Med- 
ical Reserve Corps, have been ordered to 
Paris, France, for duty at the coming inter- 
allied surgical conference. 


Dr. Seymour Hapwen has resigned his 
position as chief pathologist in charge of the 
biological laboratory, Health of Animals 
Branch, Canadian Department of Agricul- 
ture, Ottawa, Canada, and has taken a posi- 
tion as chief pathologist in the Reindeer In- 
vestigations of the Bureau of Biological 
Survey, U. S. Department of Agriculture. 
His headquarters are Unalakleet, Alaska. 


Dr. N. E. Dorsey, physicist of the Bureau 
of Standards, has resigned in order to go into 
consulting and testing work. 


C. H. Kmwe tu, chief of the Water Re- 
sources Laboratory of the U. S. Geological 
Survey, has resigned to accept a position with 
the Solvay Process Company at Syracuse. 

CepHas HempstTone hydrographic 
and geodetic engineer in the U. S. Coast and 
Geodetic Survey, died on May 16, in his sev- 
enty-third year. 


LeonarD Doncaster, F.R.S., fellow of King’s | 


College, Cambridge, and Derby professor of 
zoology in the University of Liverpool, died 
on May 28, in his forty-third year. 


Dr. F. Ravn, the Danish plant 
pathologist, died on May 24, at Orange, New 
Jersey, while on a visit to the United States. 


Tue U. S. Civil Service Commission an- 
nounces an open competitive examination on 
July 27, for psychological investigator in em- 
ployment tests to fill vacancies in the Bureau 
of Efficiency, at salaries of $3,000 to $4,000 a 
year. The position is open to both men and 
women. Candidates will not be required to 
report for examination, but will be rated on 
education, experience and a thesis. 


Tue following officers and members of coun- 
cil of the Royal Astronomical Society were 
elected at the anniversary meeting on Feb- 
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ruary 13: President: Professor A. Fowler. 
Vice-presidents: Sir F. W. Dyson, Professor A. 
S. Eddington, Major P. A. MacMahon and 
Professor H. F. Newall. Treasurer: Mr. E. B. 
Knobel. Secretaries: Dr. A. C. D. Crommelin 
and the Reverend T. E. R. Phillips. Foreign 
Secretary: Professor H. H. Turner. Councd: 
Professor A. E. Conrady, Dr. J. L. E. Dreyer, 
Dr. J. W. L. Glaisher, Mr. J. Jackson, Dr. 
Harold Jeffreys, Mr. H. S. Jones, Professor 
F. A. Lindemann, Mr. E. W. Maunder, Dr. W. 
H. Maw, Professor J. W. Nicholson, Mr. J. H. 
Reynolds and Lieutenant-Colonel F. J. M. 
Stratton. 


Tue members of the Sigma Xi at North- 
western University celebrated on April 20 the 
one hundredth anniversary of the discovery 
of the first connection between electric cur- 
rents and magnetism, made by H. C. Oersted 
at Copenhagen, a discovery which forms one 
of the two foundation stones upon which rest 
our modern electrical industries and wire 
less communication. President Lynn Harold 
Hough made some introductory remarks, and 
Mr. Walter Clyde Jones gave an address on 
“The Significance of Oersted’s Work,” which 
was followed by a conversazione in the lab- 


oratory. 


A motion picture illustrating the College 
Experimental Station Bulletin entitled “ Life 
History and Control of the Pocket Gopher of 
the Willamette Valley,” by H. M. Wight, was 
a feature of the annual open meeting of the 
Biological Club at the Oregon Agricultural 
College on April 22. One reel was shown 
depicting the destructive habits of the gopher 
om farm land and methods for control. This 
picture was prepared by H. M. Wight, author 
of the bulletin, assisted by D. K. Mereen, who 
conducted all the photographic work, and Mr. 
J. M. Clifford, of the Experimental Station, 
who supplied the titles. The program of the 
evening included an illustrated lecture on 
“ Natural Vegetation as an Indicator of Land 
Capabilities” by Professor W. E. Lawrence. 
The regular meetings of the Biological Club 


are held on the third Tuesday of the month. 
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ANNOUNCEMENT is made by the American 
Museum of Natural History of a gift by 
Frederick F. Brewster, of New Haven, Con- 
necticut, of 3,200 specimens of land-birds 
collected in the West Indies and South Amer- 
ica by Rollo H. Beck, under the direction of 
Dr. Leonard C. Sanford. A large part of 
this material, according to Dr. Frank M. 
Chapman, curator of the department of birds, 
is new to the museum’s collections, and much 
of it is contained in no other museum. The 
collection includes 1,500 birds from the West 
Indies chiefly the high mountains of Santo 
Domingo, from which little-known area there 
is included a series of the recently discovered 
Crossbill and Patagonia Sparrow, known 
heretofore only from a few specimens in the 
National Museum in Washington; a large 
series of two distinct new species, known 
only in the Brewster collection; and the 
unique type of a new genus of Goatsuckers. 
There are also 500 birds from Bahia, and 
somewhat over a thousand specimens from 
the extreme southern part of South America, 
including a representative series from Tierra 
del Fuego and the Falkland Islands, from 
which localities the museum was wholly with- 
out material. 


Ir is noted in Nature that a meeting has 
been held in Brussels of the scientific com- 
mittee of the Solvay International Institute of 
Physics, and it was resolved, upon the recom- 
mendation of the executive committee, to re- 
sume the work of the institute, which had been 
interrupted by the war. New physical councils 
will be summoned from time to time, similar 
to those formed in 1911 and 1918. The presi- 
dent referred to the debt which the scientific 
committee owed to Dr. R. B. Goldschmidt, of 
Brussels, for the services rendered by him to 
the institute during the early years of its 
foundation. The members of the committee 
were Professor H. A. Lorentz (president), 
Haarlem; Mme. Curie, Paris; Sir W. H. 
Bragg, London; M. Brillouin, Paris; Pro- 
fessor H. Kamerlingh Onnes, Leyden; Pro- 
fesor Knudsen, Copenhagen; Professor A. 
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Righi, Bologna; Sir Ernest Rutherford, Cam- 
bridge; and Professor E. Van Aubel, Ghent. 


UNIVERSITY AND EDUCATIONAL 
NEWS 

Yate University has received from an un- 
named graduate a gift of $3,000,000 to the 
general endowment of the university, con- 
tingent upon additional gifts of $2,000,000 by 
next January, exclusive of those through the 
alumni university fund. The gift is made to 
meet increased faculty salaries. 


CorneELL University has received a gift of 
$500,000 from Mr. August Heckscher, of New 
York City, for the endowment of research. 
The income of the fund created by Mr. Heck- 
scher’s gift will be used to maintain research 
professorships and to provide facilities for 
scientific work. 


Proressor FRANKLIN Moon, who has held 
the chair of forest engineering since 1912, has 
been elected dean of the New York State 
College of Forestry at Syracuse. 


Dr. Epwarp Bartow, chief of the Illinois 
State Water Survey Division, has been elected 
head of the department of chemistry of the 
Iowa State University. 


Dr. H. E. Wetts, formerly professor of 
chemistry at Washington and Jefferson Col- 
lege, has been appointed professor of chem- 
istry at Smith College. 


Proressor Horace Guntuorp, of the depart- 
ment of zoology and physiology at Washburn 
College, has accepted an assistant professor- 
ship of zoology in the University of Washing- 
ton, at Seattle. 


Dr. H. M. Dawson has been selected to be 
the occupant of a newly established chair of 
physical chemistry at the University of Leeds. 


DISCUSSION AND CORRESPONDENCE 
ORTHOGENESIS AMONG FISHES 

In tracing successions of fishes, extinct and 

recent, we observe the outlines of a law or 

generalization, still vaguely understood, which 

seems to be in line with Eimer’s conception of 
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orthogenesis. This is defined as the doctrine 
that the phylogenetic evolution of organisms 
takes place systematically in a few definite 
directions, as contrasted with irregular diver- 
gence in many directions. 

The facts in brief are these: In certain 
groups some particular structure will acquire 
a high degree of development and specializa- 
tion; this being pursued along what might. 
seem to be a definite determinative line; after 
which, the structure, being over-developed, 
undergoes again progressive degeneration, 
sometimes being altogether lost. 

Two series of fishes may illustrate that 
point: the rock fishes (Scorpenide), in their 
most primitive forms are very much like the 
different types of bass, the chief difference 
lying in the presence of a peculiar backward 
extension of the bone under the eye, forming 
what is called the suborbital stay, and the fact 
that the skull has spines on its upper surface. 
We have the elaboration of spines on the head, 
the elaboration of scales, forming ultimately 
a series of bony plates, the extension over the 
head of a coat-of-mail, the elevation of fins, 
and other modifications. These gradually 
fading away through the different categories 
of sculpins (Cottide), until we come to the 
sea-snails (Inparide). These still retain the 
suborbital stay, but have lost all the hitherto 
specialized qualities: there are no scales, the 
body is covered with thin movable skin; there 
are no spines anywhere on the head or fins, 
and the fins themselves are very small in size, 
largly enveloped in the soft flaccid skin. 

Quite as remarkable is the process of evo- 
lution and transformation of the butterfly 
fishes (Chetodontide). Beginning with forms 
like Ephippus, not very different from ordi- 
nary bass-like species, these fishes become 
specialized in very high fins, the reduction of 
the size of the gill opening and the develop- 
ment of brush-like teeth of the mouth. Pass- 
ing on further we see the tail provided with 
bony structures, sometimes with a brush of 
spines like porcupine quills, sometimes with a 
sharp cutting lance in a sheath on either side. 
The scales grow smaller and rougher, the fins 
being however reduced in height and in 
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number of spines. Later the scales grow still 
smaller, becoming like shagreen; bony plates 
appear, while the spinous dorsal, ventral fins 
and the gill openings undergo reductions. 
Later the spinous dorsal and the ventrals dis- 
appear altogether, the teeth coalesce into two 
in each jaw and finally into one in each jaw; 
this series finding its extreme in the head-fish 
(Mola), in which the body is deeper than 
long and seems to be simply a great head with 
a fin behind it. 

Turning in another direction, the spinous 
fins disappearing, the body is covered with 
bony plates, and these finally interlock with 
each other, forming a complete bony box 
absolutely immovable. Species thus provided 
are known as trunk-fishes (Ostracion), and in 
these the bony plates sometimes extend them- 
selves into spines, especially on the head, 
which thus acquires a fantastic appearance. 

Similar changes are found in other groups, 
the general rule being extreme specialization 
of a particular organ, producing its expansion 
and high development, ultimately followed by 
its reduction and final disappearance. In each 
group the species most normally formed are 
the earliest to appear in geological history, 
while primitive forms often linger with the 
others to the present time, most of these 
groups having their origin in the Eocene. 
Thus many of these early types, even the earl- 
iest, remain to the present day, showing ap- 
pareritly that non-specialization, ultra-special- 
ization and loss of structure are all of second- 
ary importance in the struggle for existence, 
and that they are conditioned on something 
else, a law not yet understood. 

Davin Starr JorDan 

STANFORD UNIVERSITY 


EINSTEIN’S THEORY AND SHIFT OF 
SPECTRUM LINES 


AccorpinG to Einstein’s theory, as I under- 
stand it, any time piece, as e. g., a vibrating 
atom, automatically goes slow if placed in a 
strong field of gravitation; also the effect of 
a gravitational field is not to be distinguished 
from inertia effects in any accelerated motion. 
A particular illustration is that of a clock 
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moving in a circle. It would seem that there 
should not be much difference between the 
effects of an acceleration produced thus and 
that produced by magnetic or electric fields. 

In the Stark effect, where the radiation 
from atoms in a strong electrical field is 
studied, it is probable that some of the 
radiating atoms are in a charged state. If 
one computes the acceleration of a hydrogen 
molecule with one unit of charge in a field of 
20,000 volts per em., without considering the 
dragging effect of other molecular fields, one 
finds it to be of the order of 101 cm. per sec. 
per sec., much greater than the value of g at 
the sun, so that if the atom could radiate in 
this state very large displacements in the 
spectrum lines should be expected, amounting 
to the appearence of new lines. Even if the 
atom as a whole is neutral, yet because of the 
nonhomogeneity of the field and the distance 
between the positive and negative constituents 
of the atom, considerable accelerations are to 
be expected which will be larger according as 
an electron is farther removed from the 
central nucleus. It is interesting then to re 
call that Stark found in several instances a 
displacement of his central image towards the 
red end of the spectrum, and found the com- 
ponents unsymmetrically placed, also that in 
a number of cases entirely new lines have 
been found. 

If the preceding point of view, is corréct, 
then in any case of luminosity in a gas, since 
during “collisions” the atoms are evidently 
in strong fields of force, a slight displacement 
of the center of gravity of a line towards the 
red would appear, and this would increase 
with the pressure as in the common pressure 
effect. The explanation of the pressure shift 
as due to the action of adjacent molecular 
fields has been given, and according to Ein- 
stein’s theory that would bring it into accord 
with the general relativity views of time. 
The difficulty of distinguishing between the 
pressure effect and the one predicted by Ein- 
stein in the sun has been noted. Is it not 
possible that this lies in the nature of things, 
the difference being that while all matter is 
subject in the same degree to gravitation, the 
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forces between colliding atoms depends on the 
nature of the atoms and hence the pressure 
shift is different for different substances? 
R. Lamp 
Mount COLLEGE, 


May 3, 1920 


ANOPHELES LARVZ 


Dr. F. E. Cumwester in Science, Vol. LL, 
No. 1314, presented some interesting data on 
the occurrence of certain North American 
Anopheles in brackish water, and referred to 
Professor Smith’s account, which was pub- 
lished in 1904, and which “has been either 
ignored or discredited.” 

It. may be of interest to call attention to 
some other Anopheles which live in brackish 
water and which are not included in Dr. 
Chidester’s account. In my paper on the be- 
havior of certain of our Canal Zone Anopheles 
(Annals Ento. Soc. of America, 1915, page 
235) I gave the chlorine content of samples 
of water from which larve of Anopheles 
albimanus Wiede, A. tarsimaculata Goeldi and 
Aides taeniorhynchus Wiede, were taken. 
These samples had from 11,250 to 23,500 parts 
of Cl per million. Considering sea-water as 
having 22,000 parts of Cl per million, these 
samples represented from 51.1 per cent. to 107 
per cent. of sea-water. There were 38 sam- 
ples all told, the average Cl content being 
15,817 parts per million, or equaling 72.0 per 
cent. of sea-water. 

We get most of our A. tarsimaculata from 
the lowlands at both ends of the Panama 
Canal. 


IN SALT WATER 


JAMES ZETEK 
Anoon, C, Z. 


QUOTATIONS 
THE LISTER INSTITUTE 


Tue Lister Institute of Preventive Med- 
icine was founded in 1891, in honor of Lord 
Lister, to conduct scientific inquiries tending 
to prevent disease. The attachment of a hos- 
pital to the institute was specifically excluded 
by the articles of association, possibly to 
secure support from the many leaders of med- 
icine who were on the staffs of existing hos- 
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pitals, and possibly, also, because the intimacy 
of the union between clinical work and re- 
search was not sufficiently realized. By 1914 
it had become plain that research could not be 
conducted with full advantage unless it went 
hand in hand with clinical opportunity. The 
experiences of the war drove home the lesson. 
Members of the staff of the Lister Institute 
and many other physicians and surgeons en- — 
gaged on the battle-fronts, at base hospitals, 
or at military hospitals in this country, found 
that the immediate task of healing the sick 
not only advanced abstract knowledge, but 
set new problems for research. The governors 
of the institute have resolved unanimously to 
make the requisite changes in the articles of 
association. A convenient site for the pro- 
posed hospital lies adjacent to the institute. 
The council of medical research is the chan- 
nel through which funds provided by the state 
are allotted to universities and research in- 
stitutes, and it is to that body that the appeal 
is addressed. The proposed hospital need not 
be large. Its beds“would be filled with 
selected cases, varying from time to time 
according to the specific inquiries that were 
being made. There would be relief to the 
general hospitals rather than rivalry with 
them. The experience of the Pasteur Insti- 
tute in Paris and of the Rockefeller Research 
Hospital in New York shows that patients 
selected for a special purpose take an interest 
in their involuntary contribution to the ad- 
vancement of knowledge, and rejoice that 
their own misfortunes may be the source of 
relief to others. They are certain of getting 
treatment even more considerate than that of 
a general hospital, and they have the advan- 
tage of not being the object-lessons of clinical 
teaching.—The London Times. 


SCIENTIFIC BOOKS 


Pasteur, The History of a Mind. By Emme 
Ductaux. Translation by Erwin F. Smith 
and Florence Hedges.* 

Both the French publication and this trans- 


1A translation with annotations and additions 
of the original work, ‘‘ Pasteur: Histoire d’un 
esprit,’’ which appeared in 1896. 
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lation are unusual books. The conception is 
not that of a mere biography of Pasteur. It 
is, indeed, that in part, but Duclaux under- 
took the greater and subtler thing, an inter- 
pretation of the master mind, the dominant 
soul, the “histoire d’ un esprit.”” His success 
in this is the thing which gave remarkable 
power to the French edition. While perhaps, 
as the translators state, something of the 
verbal force and charm of the original is 
inevitably lost in its transfer to English, yet 
there are in this translation some noteworthy 
gains which to the reviewer are fully com- 
pensatory. 

In the first place, this English edition con- 
tains probably the finest and certainly the 
most complete series of portraits of Pasteur 
that has ever been published. There are four- 
teen of these, picturing him from early 
manhood to his later maturity. Pasteur’s 
face and especially his eyes were unusually 
expressive and one traces in these portraits 


almost more surely, and certainly more 


quickly, than in the text the traits or moods 
belonging to the different periods of his life— 
the student, the crusader, the laureled victor. 

Pasteur’s life was dramatic. This was 
recently brought out with remarkable vivid- 
ness by the French playwright Sacha Guitry.? 

Duclaux in his “ histoire d’un esprit” with 
a dramatist’s skill selected successively the 
epochal events which crowded in succession 
through Pasteur’s career from his apprentice- 
ship days in l’école normale at Paris. These 
author’s pictures serve also to portray vividly 
the direct bearing of Pasteur’s early training 
in physics and especially in chemistry upon 
his later work on fermentation and other 
aspects of bacteriology. The reader is shown 
with almost kaleidoscopic abruptness first one 
picture then another, yet always with a dra- 
matic unity since Pasteur is always the 
central figure. It is first Pasteur’s works in 
crystallography, then in lactic and alcoholic 
fermentation, spontaneous generation, wines 


- and vinegars, diseases of the silkworm, yeasts 


and brewing, etiology of microbial diseases, 


2Sacha Guitry, Pasteur. Piéce en 5 actes. La 
Petite Illustration Théatrale. March, 1919. 
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and finally the evolution of his work on 
viruses and vaccines including his studies on 
chicken cholera, rabies and the problems of 
immunity. 

In this way the reader is given a synoptical 
survey of the period which marked the transi- 
tion from the dominance of Liebig’s chemical 
theories of fermentation to the full acceptance 
of the modern organic conception, 7. e., from 


‘the dominance of philosophical empiricism in 


biology and medicine to the full acceptance 
of the modern leadership of the laboratory 
investigator, trusting only the experimental 
method. 

Duclaux’s fitness for the task of portraying 
this with such remarkable vividness in so 
compact a volume is clearly shown in the 
senior translator’s introduction of some thirty 
pages, which is a valuable contribution to the 
literature of biological history. It is prefaced 
by a portrait of Duclaux showing his alertly 
intellectual face at about the period 1897, 
when, upon the death of the master, he suc- 
ceeded him as director of the Pasteur Institute, 
and is followed by another showing the care- 
worn man in the last year of his life. 

In this preface one traces Duclaux’s 
intimate relationship with Pasteur from his 
enrollment as a student in the normal school 
at Paris in 1858 where “the master” was in 
charge of chemistry and the related scientific 
studies to the death of Pasteur in 1895—37 
years. Here he and the other young labora- 
tory assistants played their part as armor 
bearers in the heroic times of the early 
Pasteurian struggle. “The master was in the 
forefront of the conflict over molecular dis- 
symmetry in crystals, the campaign on fer- 
mentations and the great battle over spon- 
taneous generation.” Duclaux, who was him- 
self trained early as a chemist, analyzes 
Pasteur’s mental attitude on these questions 
with keen facility. Nor can we overlook the 
fact that this English edition has been en- 
riched throughout because of the like fitness 
of the translators for their task. Smith has 
always been chemically minded in his ap- 
proach to his bacteriological problems. More- 
over, while Duclaux is a remarkably well in- 
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formed chronicler and a sympathetic inter- 
preter of Pasteur, it is doubtless true that 
Smith represents a type of mind and work- 
manship much more like that of Pasteur him- 
self. He, like Pasteur, has fought the 
pioneer’s battles and keenly relished the fray. 
One who knows this is prepared to find every- 
where, in the introduction, in the translator’s 
notes which are scattered through the book 
and especially in the annotations at the close 
a certain flavor quite other than Duclaux 
himself could impart. 

The translation is avowedly addressed to 
the younger generations of American scien- 
tists who are liable to forget the dramatic con- 
flicts through which were won the ways to the 
higher and freer conceptions which they have 
inherited. For this reason the book (and the 
translation better than the original) should 
serve admirably as a reading book about 
which a seminary may be conducted with stu- 
dents desiring to trace the history of biolog- 
ical thought during the last century. Thé 
reviewer proposes so to use it. For such pur- 
poses there is much gained through the addi- 
tion by the translators at the close of the book 
of an annotated list of all persons to whom 
reference has been made in the text. Here 
as elsewhere there is evidence of those inti- 
mate, highly individualistic, personal touches 
through which Duclaux and Smith in com- 
bination have served to reflect so much of 
the dominant individualism of Pasteur. 


L. R. Jones 
UNIVERSITY OF WISCONSIN 


NOTES ON METEOROLOGY 
THE DISTRIBUTION OF MAXIMUM FLOODS 


In an interesting paper read before the 
American Meteorological Society at its New 
York meeting, January 3, 1920, Professor A. 
J. Henry‘ analyzed the flood records of many 
of the streams of America and Europe with a 
view to determining their time and space dis- 
tribution, and, if possible, any systematic or 
cyclic recurrence. 

4‘*The Distribution of Maximum Floods,’’ ibid., 
pp. 861-866. 
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For the purpose of his discussion, Professor 
Henry has used the “average annual flood,” 
which is defined as “the arithmetical mean 
of the annual floods for a number of years”; 
also the “maximum flood” which is that 
caused by excessive run-off when the rainfall 
is sufficient to raise the ground storage to a 
high level and thus saturate the soil, or when 
a warm rain falls on a snow cover; and 
finally, the “absolute maximum flood” which 
is the greatest reported for a given station. 
It is important to know what the absolute 
maximum flood magnitude is for a given 
place, and to know whether that maximum 
has been reached. Says Professor Henry: 

It can not be too strongly emphasized that the 
occurrence of the absolute maximum flood is usually 
conditioned upon the synchronism of certain cli- 
matie events which in themselves have no fixed law 
of occurrence. Very intense rainstorms are seldom | 
long continued and of great extent. The heavy 
summer showers that occur in the United States 
being limited in area may cause an extraordinary 
flood in a small watershed, and doubtless many 
such floods occur in some part of the country an- 
nually. These extreme floods in small streams are 
completely absorbed as soon as they reach the 
trunk stream. 

To the end of determining any relation 
between the absolute maximum and_ the 
average, the ratios of these two values have 
been tabulated for 45 of the principal rivers 
of the United States. The agreement of the 
various ratios is, as the author remarks, 
“better than was expected,” amounting in 
general from 1.3 to 1.5; that is, the absolute 
maximum flood was 1.3 to 1.5 times the 
annual average. There are a number of 
ratios of greater magnitude, but, in most 
cases, this is accounted for either in the 
nature of the watershed, or the local condi- 
tions surrounding the gaging. Small ratios 
are found at places where overflow takes place 
easily and the river may greatly increase its 
cross-section. 

There appears to be no cyclic distribution 
of floods but “that the dominating control is 
rainfall, and since there may be one, two or 
even three years of excessive rainfall, it 
follows that great floods may likewise occur 
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in successive years.” Even for the same 
stream floods are a local phenomenon. An 
example of this is the record for Cincinnati 
and Pittsburgh, both on the Ohio River: the 
ten greatest floods are arranged in order of 
their magnitudes for the two stations (many 
other stations are tabulated in the paper), 
with the following result: 
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of causes which may cause a maximum flood 
are very much more limited than the number 
of combinations which may cause ordinary 
floods. 
NOTES 

THE spring announcement of MacMillan 
books contains the notice of a text-book on 
“ Agricultural Meteorology,” by Professor J. 


Order of Magnitude 
Station | 
ee oe | 3 | 4 | 5 6 7 | 8 | 9 | 10 
Clectenell ..... 1884 | 1913 | 1883 | 1907 | 1918 | 1898 | 1897 | 1901 | 1890 | 1882 
Pittsburgh .....| 1907 | 1884 1902 | 1913 1891 1861 1908 1862 1904 | 1897 


Of the European rivers, the Danube, the 
Seine, the Neckar, the Rhine and the Main are 
investigated. The records of floods in these 
rivers extend back many centuries and would 
provide ample data for any periodic recur- 
rence, but these also are found to be depend- 
ent upon the nature of the watershed and the 
rainfall distribution. The conclusions derived 
from the paper are: 


1. The records of both American and European 
rivers show an average of 7 to 10 great floods per 
century. 

2. Great floods are primarily due to precipita- 
tion, and that precipitation, in the form of rain, 
which produces floods may be of two distinct types, 
(a) so intense and widely distributed as to pro- 
duce flooding regardless of antecedent conditions; 
(b) moderate rains continued intermittently for 
eight to ten days or more with antecedent condi- 
tions favorable to high run-off. 

3. There does not appear to be an orderly pro- 
gression in the magnitude of floods with the lapse 
of years; that is to say, the absolute maximum 
flood of any 100-year period is not necessarily 
greater than the absolute maximum flood for the 
preceding 100 years. 

4. The magnitude of great floods with respect to 
the average annual flood, seems to increase in geo- 
metrical progression but apparently wholly regard- 
less of the flow of time. 

5. Great floods like great rainfalls are essentially 
a local phenomenon even for the same stream. 


This paper was discussed by Mr. Robert E. 
Horton,® the hydrologic engineer, who is of 
the opinion that the occurrence of maximum 
floods is fortuitous and that the combinations 


Warren Smith, of the United States Weather 
Bureau. This is the first text-book exclu- 
sively devoted to this subject and is certain 
to find a large demand, not only from agri- 
cultural colleges and universities, but also 
from the farmer and general reader, to whom 
it will be of practical value. 

In the October, 1919, Monthly Weather 
Review, there are several short articles and 
abstracts on forecasting from local signs, 
such wind direction, clouds, pressure change, 
clouds, sky colors, and the scintillation of the 
stars. It is interesting to note the difference 
in character of the forecasting problems in 
Europe, where data is incomplete from the 
west, and in America, where more data is 


available but a greater diversity of local prob- 


lems is encountered. ( MrIsINGER 
Wasxinoron, D. C. 


SPECIAL ARTICLES 


A SIMPLE METHOD FOR TITRATING ELECTRO- 
METRICALLY TO A DESIRED END POINT 
IN ACID-ALKALINE REACTIONS 


Sérensen’ and Clark and Lubs? have pub- 
lished detailed directions for the preparation 


1 Sdrensen, ‘‘Uber die Messung und Bedeutung 
der Wasserstoffionenkonzentration bei biologischen 
Prozessen,’’ Ergebnisse d. Physiologie, 12, 393, 
1912, 

2 Clark and Lubs, ‘‘The colorimetric determina- 
tion of hydrogen ion concentration and its appli- 
cation in bacteriology,’’ Jour. Bacteriology, 2, pp. 
1, 109, 191, 1917. 

6 Ibid., pp. 866-867. 
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of “standard mixtures” having a known hy- 
drogen ion concentration or Ppa value. These 
investigators established their formulas very 
precisely by the use of a potentiometer method 
employing a hydrogen electrode. According 
to Clark,’ the p® values in the freshly pre- 
pared mixtures may be considered reliable to 
a few hundredths of a px unit. Probably the 
widest application of these standard solutions 
is, in connection with color indicators, for 
comparisons with solutions having an un- 
known hydrogen ion concentration. 

The fact that standard mixtures can readily 
be prepared, combined with the further fact 
that the hydrogen electrode is an appliance 
which is simple and convenient to use, leads 
to a very obvious suggestion. This is to 
utilize the hydrogen electrode as a means for 
comparison of an unknown with a standard 
solution. It should extend materially the use- 
fulness of the standard solutions to which 
reference has been made. 

We may suppose that we desire to titrate a 
solution of unknown p*® value to a definite 
hydrogen ion concentration. From the curves 
of Sérensen’s article, or from the formulas of 
Clark and Lubs, we select the particular solu- 
tion having a px value which corresponds to 
the point to which we desire to titrate. This 
solution is placed in one vessel with a hydro- 
gen electrode, and connection is established 
between the standard solution and the un- 
known, in a second vessel, by means of a salt 
bridge of saturated potassium chloride, so that 
concentration potentials may be eliminated. 
Another hydrogen electrode is placed in the so- 
lution of unknown concentration, and the two 
electrodes are connected through a tapping key 
and a galvanometer of high resistance. Ap- 
propriate protective resistance may also be put 
in this circuit. The process of titrating to the 
desired end point then consists merely of add- 
ing the titrating solution until, upon tapping 
the key, no deflection of the galvanometer is 


8 Private communication, 

«The suggestion of using an agar-agar salt 
bridge to minimize diffusion effects (Falles and 
Vosburgh, J. A. C. S., 40, 1306, 1918) seems a 
good one, 
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observed. The inference is that zero poten- 
tial difference between the hydrogen elec- 
trodes is an indication of equal hydrogen ion 
concentrations of the two solutions. The 
supposition may be verified by putting both 
electrodes into one or the other of the solu- 
tions and noting whether the galvanometer 
deflection remains zero. 

It may be pointed out that such a titration 
can be carried out in any solution in which @ 
hydrogen electrode will maintain its equili- 
brium, regardless of color, turbidity, or other 
experimental conditions. The electrolytic 
portion of the galvanometer circuit will, in 
most cases, have a low resistance, which 
insures the desirable condition for sensitive- 
ness of response of the instrument. The 
method has most of the advantages of the 
poténtiometer method over the colorimetric 
methods, with the obvious exception that it 
can be used only for titrating and that the 
titration can be carried only to the end point 
which is determined by the standard solution. 
With the potentiometer it is possible, of 
course, not only to titrate to any end point 
but also to make a direct measurement, with- 
out titration, of the p® value, whatever this 
may be. 

It should be noted, finally, that in the titra- 
tion described no calomel electrode is used, 
and that the accuracy with which the titra- 
tion may be made is limited only by the 
accuracy with which the px value of the 
standard solution is known. 

Paut E. Kiopstea 

& NorTHRUP COMPANY, 

PHILADELPHIA, Pa. 


THE AMERICAN SOCIETY OF 
MAMMALOGISTS 

THE second annual meeting of the American So- 
ciety of Mammalogists was held May 3-5, 1920, in 
the American Museum of Natural History, New 
York City. Officers for the coming year are Dr. C. 
Hart Merriam, president; Mr. E. W. Nelson and 
Dr. Wilfred H. Osgood, vice-presidents; Dr. H. H. 
Lane, recording secretary; Dr. Hartley H. T. Jack- 
son, corresponding secretary; Mr. J. W. Gidley, 
treasurer; Mr. N. Hollister, editor; Dr. Glover M. 
Allen, Dr. R. M. Anderson, Dr. Joseph Grinnell, 
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Dr. M. W. Lyon, Dr. W. E. Matthew, Dr. John C. 
Merriam, Mr. Gerrit S, Miller, Jr., Dr. T. 8. 
Palmer, Mr. Edward A. Preble and Dr. Witmer 
Stone, directors. 

A program of unusual interest was presented as 
follows: 

MONDAY, MAY 3 
Morning Session, 10 A.M. 

Modern methods of mammalogical field work: 
VeRNON Twenty-five minutes. Iilus- 
trated with apparatus. 

Notes on the howling monkeys and other mammals 
from British Guiana: WILLIAM BEEBE. Twenty 
minutes. Illustrated with lantern slides. 

Fetuses of the Guiana howling monkey: ADOLPH 
H. Scuuttz. Twenty minutes. Illustrated with 
lantern slides. 

Some life histories of African mammals gathered 
during the Congo expedition: H. Lane. Forty 
minutes. Illustrated with lantern slides. 

Notes on the mammals of Mount Rainier, Wash- 
ington: P. Taytor. Thirty minutes. 
Tilustrated with lantern slides. 


MONDAY, MAY 3 
Afternoon Session, 2 P.M. 
Resemblances and contrasts between zoological and 
paleontological research in mammalogy. Desira- 
bility of uniform standards and systems in classi- 
fication, in description, in measurement, in rea- 
soning: HENRY FAIRFIELD Osporn. Fifteen 
minutes. 
On the history of the gray squirrel: ERNEST 
THOMPSON SETON. Thirty minutes, 


‘The Roosevelt Wild Life Forest Experiment Sta- 


tion: CHaRLES C. ADAMS, Ten minutes. 
Business session, 3 P.M. (Open only to mem- 
bers.) 
MONDAY, MAY 3 
Evening Session, 8 P.M. 
Notes on the sea lion (Otaria jubata) of the Pe- 
ruvian coast: ROBERT CUSHMAN Mourpuy. Thirty 
minutes. Illustrated with lantern slides and mo- 
‘tion pictures. 
Preliminary results of the second Asiatic expedi- 
_ tion to China and Mongolia: Roy CHAPMAN AN- 
DREWs, One hour. [Illustrated with lantern 
slides and motion pictures. 


TUESDAY, MAY 4 
Morning Session, 10 A.M. 
The mammals of Jamaica: H. E. ANTHONY. 
Thirty minutes. Illustrated with lantern slides. 
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The Calvert Miocene formation and some of its 
mammals: WILLIAM PALMER. Thirty minutes. 
Illustrated with lantern slides. 

On some early states in the evolution of mammalian 
dentition: K. Gregory. Forty min- 
utes. Illustrated with lantern slides. 

Some scattered observations about narwhals: Mor- 
TON P. Porsmp. Ten minutes. 

Beginnings of the placental mammals: W. D. 
MATTHEW. Twenty-five minutes. Illustrated 
with lantern slides, 


TUESDAY, MAY 4 
Afternoon Session, 2 P.M. 

A dissection of a pigmy sperm whale (Kogia): C. 
L. Camp J. P. CuHapin. Fifteen minutes, 
Illustrated with lantern slides. 

(a) Notes on New England. (b) Bison remains 
in New England. (c) Exhibition of specimens 
of Myotragus, the remarkable Pleistocene goat 
of. the Balearic Islands; GuLovER M. ALLEN. 
Twenty-five minutes. Illustrated with photo- 
graphs and specimens. 

Blue-fox farming and the maintenance of the fur 
supply: NED DEARBORN. Thirty minutes. 

The fate of the European bison: T. 8. PALMER. 
Twenty minutes. 

Saving the Yellowstone elk herd: E. W. NELson. 
Twenty minutes. Illustrated with lantern slides, 


WEDNESDAY, MAY 5 


Members met at The American Museum of Nat- 
ural History at 9:30 in the morning, and went to 
the Bronx Park, where they were conducted 
through the park and entertained at luncheon as 
the guests of the New York Zoological Society. 


Hartuey H. T. JACKSON, 
Corresponding Secretary 
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